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(57)Abstract: 

PURPOSE: To obtain a Ti alloy sintered body in which the intrusion of carbon and oxygen at 
the time of kneading, compacting and debindering is prevented and having low carbon 
content and low oxygen content plating Ti powder with Ni, Co, Cu, Ag and Au in a metal 
powder injection molding method. 

CONSTITUTION: The surface of Ti powder is plated with one or more kinds among Ni, Co, 
Cu, Ag and Au whose bonding strength with carbon and oxygen is weaker than that of Ti, by 
which the intrusion of carbon and oxygen can be prevented. Furthermore, it is plated with one 
or more kinds among Ni, Co, Cu, Ag and Au whose m.p. is far lower than that of Ti powder, by 
which uniform liquid phase sintering and sintering are accelerated to improve the strength of 
the sintered body, particularly, its deflective strength. Moreover, the thickness of the plating is 
preferably regulated to 0.01 to 0.4p, and in the case of <0.01u, uniform plating can not be 
applied, so that the desired sintered body can not be obtd., and in the case of 0.4 u, the 
brittleness of the material deteriorates. 
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ABSTRACT: 



PURPOSE: To obtain a Ti alloy sintered body in which the intrusion of carbon 
and oxygen at the time of kneading, compacting and debindering is prevented and 
having low carbon content and low oxygen content plating Ti powder with Ni, Co, 
Cu, Ag and Au in a metal powder injection molding method. 

CONSTITUTION: The surface of Ti powder is plated with one or more kinds 
among Ni, Co, Cu, Ag and Au whose bonding strength with carbon and oxygen is 
weaker than that of Ti, by which the intrusion of carbon and oxygen can be 
prevented. Furthermore, it is plated with one or more kinds among Ni, Co, Cu, 
Ag and Au whose m.p. is far lower than that of Ti powder, by which uniform 
liquid phase sintering and sintering are accelerated to improve the strength of 
the sintered body, particularly, its deflective strength. Moreover, the 
thickness of the plating is preferably regulated to 0.01 to 0.4&mu„ and in the 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of Ti alloy by the metal powder injection-molding method 
characterized by suppressing substantially invasion of the carbon at the time of kneading, shaping, and a 
debinder, and oxygen, and making low the carbon content and oxygen content in a sintering Ti alloy by 
plating more than a kind chosen as Ti powder from the group of nickel, Co, Cu, Ag, and Au in a metal 
powder injection-molding method. 

[Claim 2] The manufacture approach of Ti alloy by the metal powder injection-molding method 
according to claim 1 characterized by the thickness of said metal plated into said Ti powder being 0.01- 
0.4 micrometers. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of Ti alloy by the metal 

powder injection-molding method. 

[0002] 

[Description of the Prior Art] Ti alloy is light, strong, and since it has the property which was moreover 
excellent in corrosion resistance, it is used for the charge of aircraft material, the corrosion resistant 
material of chemistry equipment, etc. However, since the workability of forging or cutting is inferior in 
Ti alloy, the manufacture approach is made into a problem and manufacture of Ti alloy by powder- 
metallurgy processing attracts attention. Also in powder metallurgy, dimensional accuracy is excellent 
and the request to manufacture of Ti alloy by the metal powder injection-molding method for the ability 
to manufacture a complicated geometry component is high. 

[0003] In manufacture of Ti alloy, especially an important point is to lower contents, such as carbon and 
oxygen, as much as possible in order to prevent embrittlement. By the metal powder injection-molding 
method, metal powder and an organic binder are kneaded, shaping, a debinder, and when [ although 
sintered, ] activity Ti powder is used, it reacts with the carbon in a binder, and an oxygen element, and a 
lot of carbon and oxygen are included after a debinder. In Fe system alloy and the stainless manufacture 
by the metal powder injection-molding method By the reaction of the carbon at the time of sintering, 
and oxygen, although the carbon which remains after a debinder, and oxygen can be removed (refer to 
JP,2-54733,A), it sets into Ti alloy. Since the carbide of Ti and the oxide are stable, it is impossible to 
remove carbon and oxygen at the time of sintering, therefore the carbon behind a debinder and the 
amount of oxygen turn into carbon of a sintered compact, and the amount of oxygen as it is. 
[0004] 

[Problem(s) to be Solved by the Invention] When this invention specifically manufactures Ti alloy by 
the metal powder injection-molding method for the purpose of the above-mentioned problem being 
solved, it presses down substantially a reaction with Ti powder and carbon at the time of kneading, 
shaping, and a debinder, and oxygen which pose a problem, and it aims at offering the approach of 
manufacturing Ti alloy of the amount of low carbon, and the amount of hypoxia. 
[0005] 

[Means for Solving the Problem] In a metal powder injection-molding method, by plating more than a 
kind chosen as Ti powder from the group of nickel, Co, Cu, Ag, and Au, this invention suppresses 
substantially invasion of the carbon at the time of kneading, shaping, and a debinder, and oxygen, and is 
characterized by making low the carbon content and oxygen content in a sintering Ti alloy. 
[0006] 

[Function] By plating nickel, Co, Cu, Ag, and Au element with the connection weaker than Ti with 
carbon and oxygen in thickness of 0.01-0.4 micrometers on Ti powder front face By plating more than a 
kind that prevented invasion of carbon and oxygen and was chosen from the group of nickel, Co, Cu, 
Ag, and Au far lower than the melting point of Ti powder, uniform liquid phase sintering and uniform 
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sintering are promoted, and sintered compact reinforcement, especially deflective strength can be raised. 
Since the thickness of plating is unable to perform uniform plating to the front face of Ti powder in less 
than 0.01 micrometers, carbon and oxygen invade and Ti alloy sintered compact of the amount of low 
carbon and the amount of hypoxia cannot be manufactured. On the other hand, in plating exceeding 0.4 
micrometers in thickness, the brittleness of an ingredient deteriorates by the increment in the amount of 
an alloy element, and the effectiveness of this invention is lost. 

[0007] Which plating approaches, such as electroless deposition and electrolytic plating, are sufficient as 
the plating approach. 

[0008] Although the mean particle diameter of 30 micrometers or less applicable to metal powder 
injection molding of Ti powder which is a raw material was desirable (refer to JP,2-54733,A), the Ti 
powder could be built by which manufacture approaches, such as hydrogenation dehydrogenation 
powder and a gas atomizing powder. 

[0009] The well-known binder used for the metal powder injection-molding method can be used for an 
organic binder. The high pressurized kneader of the kneading force is suitable for kneading. The 
injection molding machine used for general metal powder injection molding performs shaping. 
Moreover, as for cleaning, it is desirable to be under reduced pressure among a non-oxidizing 
atmosphere, and to degrease with a thermal decomposition method in order to prevent oxidation. 
Sintering is performed in a non-oxidizing atmosphere or a vacuum. 
[0010] 

[Example] By the approach of expressing to Ti powder with a mean particle diameter of 25 micrometers 
below, the electroless deposition and those combination alloy plating of nickel, Co, Cu, Ag, and Au 
were performed. 

[001 1] Since the oxygen in atmospheric air sticks to Ti powder front face and the passive state film is 
formed in it even if it is going to perform direct plating when performing electroless deposition on Ti 
powder, it is necessary to deposit the electroless deposition film on Ti powder alternatively by being 
unable to cover the good plating film of adhesion, therefore activating Ti powder front face. 
[0012] First, after being immersed in the dilute sulfuric acid of concentration 5(volume) % for 5 
minutes, pure-water washing for 5 minutes is performed. Next, it is immersed in the sensitizing liquid of 
the presentation shown in Table 1 for 10 minutes at a room temperature, and pure-water washing is 
performed for 5 minutes after that, furthermore, for [ after being immersed in the activating liquid shown 
in Table 2 for 10 minutes at a room temperature ] 5 minutes - dead water - it was calmly immersed in 
inside and excessive activating liquid was washed. 

[0013] After activating Ti powder front face on the above conditions, electroless deposition in the 
presentation and conditions which are shown in Table 3 was performed. During plating, while agitating 
so that Ti powder may not precipitate, it is desirable to add a need chemical so that the constituent 
concentration of electroless deposition liquid and PH may be kept constant. 

[0014] Plating coat thickness was formed in Ti powder front face in 0.005 to 0.5 micrometers using each 
plating liquid by changing plating time amount from 3 minutes to 2 hours. 

[0015] Next, such plating powder was kneaded with the organic binder and pressurized kneader which 
consist of thermoplastics, a wax, and a plasticizer, and the compound for metal powder injection 
molding was produced. The 55x10x3mm deflective strength test piece was fabricated for this compound 
with the injection molding machine. Cleaning degreased by having carried out the temperature up to 450 
degrees C in nitrogen in 48 hours, then sintered by holding at 1200 degrees C in argon gas for 2 hours. 
[0016] As comparison material, Ti powder (25 micrometers) which does not plate, and Co powder (25 
micrometers), nickel powder (10 micrometers), Cu powder (20 micrometers), Ag powder (25 
micrometers) and Au powder (25 micrometers) were mixed separately, respectively, the mixed powder 
of Ti alloy was produced, kneading, shaping, cleaning, and sintering were performed, and the sintered 
compact was obtained. 

[0017] The result of having measured the brittle evaluation and the degree of hardness by analysis of a 
carbon content and the amount of oxygen and deflective strength trial about the above sintered compact 
is shown in Table 4 and 5. The sintered compact of this invention shows a value with low carbon 
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content and amount of oxygen compared with comparison material. Moreover, effectiveness with the 
same said of ************** ls aC q U i re d in alloy plating. With the fall of this amount of oxygen, 
deflective strength shows a high value, conversely, a degree of hardness shows a low value and 
brittleness is improved by plating into Ti powder. 



[0018] 
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[0023] 

[Effect of the Invention] As explained in detail above, in a metal powder injection-molding method, by 
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plating more than a kind chosen as Ti powder from the group of nickel, Co, Cu, Ag, and Au, this 
invention suppresses substantially invasion of the carbon at the time of kneading, shaping, and a 
debinder, and oxygen, and is characterized by making low the carbon content and oxygen content in a 
sintering Ti alloy. 

[0024] According to this invention, it becomes possible to manufacture Ti alloy sintered compact with 
low carbon content and amount of oxygen by the metal powder injection-molding method, and 
contributes to the brittle improvement which is the trouble of Ti alloy greatly. 



[Translation done.] 
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